This paper presents results of tests performed on magnetostrictive delay line concerning its change in properties during temperature changes. Results indicate that an increase in temperature causes a decrease in wave amplitude and increase in the speed of propagation. The material used for the magnetostrictive delay line was an amorphous steel alloy of Fe-Si-B in tape form.
Introduction
Delays are commonly used in displacement sensors where other type of sensors cannot be used, for example, liquid level or position sensors of a working head [1] . On the other hand, the use of amorphous tape in magnetostrictive delay line is a new idea. This type of tapes are widely used in electrical components, as well as in force and stress sensors [2] , but their use in the delay lines is not yet properly researched. This type of device has however also been used for measurements of stresses and forces in the ceramic components [3] . Therefore, it is very important that these sensors have high sensitivity and are resistant to the influence of external factors, such as temperature. As part of the work a test to study the influence of temperature on magnetostrictive delay lines was performed and the measurements were carried out. The research concerned the effect of change in temperature on the performance parameters of magnetostrictive delay line in the range from 25
The results show a slight influence of temperature on both the amplitude and speed of propagating wave in the delay line.
Methodology of investigation
The magnetostrictive material used in the delay line was an amorphous alloy Metglas 2605S3A [4] . It is an iron-based amorphous alloy, with about 12% boron and about 9% silicon content. The width of the tape was 8 mm and the thickness was 25 µm. Elastic modulus of the material is 100-110 GPa, coercivity -< 8 A/m, DC permeability -> 20000, and saturation magnetostriction -20 ppm. * corresponding author; e-mail: j.salach@mchtr.pw.edu.pl
The most important parameter from the point of view of magnetostrictive delay line is saturation magnetostriction of the material, because it is responsible for the efficiency of the propagating signal in the delay line. For the tested material it is equal to 20 ppm. Another important parameter is the modulus of elasticity. It is responsible for the propagation velocity of the wave in the magnetostrictive material and is dependent on the ambient temperature. For the test material it is in the range of 100-110 GPa. The stand used in the measurement process consisted of the magnetostrictive delay line inserted into a furnace. The furnace ensured stable temperatures throughout the experiment. During tests the amorphous tape was subjected to a 50 g stress placed on one end. The tape measured 900 mm in length, the distance between coils was 550 mm. Figure 1 presents a draft of the measurement stand. The wave propagating through the line was induced by a single square edge applied to coil 1 and was received by coil 2.
In order to remove quantization noises the results were filtered in Octave software using third-order digital Butterworth filter with sampling frequency to cut-off frequency ratio of 25. Using Butterworth filter assured min- 
Results
Figures 2 and 3 present measured waveforms for different temperatures. 
Conclusions
The main intention of this research was the necessity to verify the influence of temperature on the properties of measurement of the magnetostrictive delay line using a tape made of amorphous alloys.
The influence of temperature on the properties of the magnetostrictive delay line show a change of the wave amplitude of up to 27% and on the wave delay of up to 2%, for temperature change from 25
• C to 70
• C. Such a large change in the amplitude of magnetostrictive impulse can significantly affect the operation of the device.
These results should be taken into account due to their impact on the accuracy of measurements in devices using magnetostrictive delay line.
Further research concerning change in signal transition time in magnetostrictive delay line for extended temperature range and for other amorphous alloys should be conducted.
